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(54) Title: METHOD OF CONSTRUCTING MOUSE SUITABLE FOR THE TAKE, DIFFERENTIATION AND PROLIFERA- 
TION OF HETEROGENOUS CELLS, MOUSE CONSTRUCTED BY THIS METHOD AND USE OF THE MOUSE 

(54) «BJ|<D*»: JHMltta>±»« SMfcifc £ iifitl^® LfcT ^*<D ft K^lZc*; Lj ftfciJ ^Afc 

(57) Abstract: An immunodeficient mouse (NOG mouse) suitable for the take, differentiation and proliferation of heterogeneous 
cells; and a method of constructing such a mouse. This mouse is obtained by back crossing an NOD/Shi mouse with a C.B-17-scid 
mouse, and further crossing a thus obtained mouse with an interleukin 2-receptor T -chain gene-knockout mouse. It is usable in 
construction a human antibody, a stem cell assay system, and construction of a tumor model and a virus-infection model. 

(57) ®&: 

^mmm<D±m. ^\t^xnmn\zm\^ti%^^±^ ^ 7 (nog 

X \Z C. B-17-scid 7^^SRL5Siet5:tl:ckl3»5nS7i5Xi:, 
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m?f<Dffi%i. ^<Dfem^^m<Dfc&(Dmmffl5£\zmtbTmm-e2b v . t 

T$>^>o #fcofi^T«, &mm& x> ftif£itfrmi® j pmM<D&miz£ & 
(^fr®z>n&mm) ■&£-t)mRMizmm~znz\zm^T , 

(Jtt^^F 9-94040 ^t^#) 0 tTfc, #^h£3i^£ T mM& £ 

(NK) S'I4<£T#) NOD/Shi-scid ^ ^ 7, & £ l£ NOD/Lt 

Sz-scid vC77v«^®$fflSS©^*^iiUfe^^»jtli: lT«t>ai$tl 

e> * ±12 NOD/Shi-scid ?^7llh haMtD^^tei^^fc© 
<D, <D Sim ')&\Z D CDA^^>#^iSi6 e>n^)o 
NOD/Shi-scid ^£7 7. © £ it *6 3 a£> Ic te, #t IL-2R j8 SUa-ffc (T 
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-£3 c £#MJ&T&* C tjtftlfcW & £Mc $ tit ^-5 (Koyanagi. Y. 6 J 
997. "Primary human immunodeficiency virus type 1 viremia and ce 
ntral nervous system invasion in a novel hu-PBL-immunodef ic ient 
mouse strain." J Virol 71 : 2417 ; Koyanagi, Y. £ , 1997. "High level 
s of viremia in hu-PBL-NOD-scid mice with HIV-1 infection." Leuk 
emia 11 Suppl. 3:109 ; Yoshino H, £> , 2000. "Natural killer cell 
depletion by anti-asialo GM1 antiserum treatment enhances human 
hematopoietic stem cell engraftment in NOD/Shi-scid mice." Bone 
Marrow Transplant 26:1211-6. b^b, 5 b #i # fc* ffi # T 16 <E T? & 
K> , tfc-!-0^* i bl@#:l:<toTA'7'3#^«)6.tl5. $ £ , trE T 
~>7n-GMl if[#:^ffi mSfcBlP^te 11 SIC HM^IIT 

H©fc86fc, *H Jackson ffl$Zffi<D Dr. Shultz, L. D. & te> th£fflfl£K 
NOD/LtSz-scid T^XfC NKfi&tt^^^bT^^j8 2mK0^^7. 
t^Ei" 3 £ t. \Z «fc o T, NOD/LtSz-scid, /32m null ( /3 2m (null) NO 
D/SCID) (Kollet 0, Peled A, Byk T beta2 microglobul in- 

deficient ( /3 2m (nul 1) ) N0D/SCID mice are excellent recipients for 
studying human stem cell function. Blood ■ 2000 : 95 (10) :3 102-5) £ 

±fE© NOD/LtSz-scid, /3 2m null "7 # 7. Id *3 H T T MM . BMm, 
*i^t?a7;i/ + 7- (NK) |ISAiS*bT*D, ifc?^D77~y, 

^n^^^cin m«is«> tif («i^t«, ifny) 

ZCDtatb. ±SB© NOD/LtSz-scid. /3 2m nul 1 ^ ^ * J; 9 $ *> Id 
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£ £ S 65 <h "T 3 o 

D/Shi T^Xlc C.B-17-scid T ^7 7 £ m b S^ISf Z> Z h \Z £ 0 # <b tl 3 
-?t>7,\z, -f>^-D^*>2S^#:riI (IL-2Rr) y & 7 

& -oft (Tfetit. mmmm<D±M\zmistc) 

(1) ^TcDAtDV^XlCB 07-)X§Sl^iat?) £ <h <hf 
A : NOD/Shi ^ 7. £ C. B-17-scid V r> 7. £BC b^lBf -5 Z t iZ «£ D % 

e> -vox, 

B :-f >^-D^>2§g#r flitted £ / y & ~7 bVtc 

(2) A<D~W7*tfi NOD/Shi-scid T^^Tfel), (1) ©^^©ffs 
htl ^ ^ o 

( 3 ) B CD T £ 7s # IL-2R (1) S « (2) © ^ 

(4) (i) - (3) ©i^-ma*© v7 7,cDf^m^fefc«fc o^m^n 

(5) tttfettft T mm%> £T$ B «0Ifi*#fc^^U, 7^D77-v« 

lt*30, mtirzmmmti&£.m®i&&LT^z> z. t&wmt-rz, nog 

(NOD/Shi-scid, IL-2Rr K0) V »7 7 „ 

(6) ^JfibTc k h#$BJ3&75^ iH$nSCt^<, $j^&<$Mt, 
^5i-r^> (4) (5) CD NOG x"} 7 o 

(7) (4) ~ (6) CD^m^CT^^fck h»«BiaS:»ttU, # 
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(8) iMm&&zf%nm<Dftik - mm&mft-?*. (7) <d$*mt 
o) (4) ~ (6) (D^-ftifrcD -7^7, \z t h&mm&&mistnm 

(io) ^ D3gu*^>^< t & 3 o) h&mm&mm 

(1 1 ) ( 9 ) £7~te (1 0 ) ©^&T#e>n7ci^S^ 99. 1%£X±<D 

(12) t h^Il^^^l^f SiAtfcfeOT^?., (9)*fctt 

(10) O^^o 

(13) t h TiS§fe«t^BilSa^^St«jtb, t hirC#:^j£^-r 
■S t^BJtg/^, (4) <~ (6) ©Hfn^0V)X o 

d4) em jm^d? b mi&& (4 ) ~ ( 6 ) (D^-rn 
(is) t h t b mm^mtz. ( 4 ) ~ ( 6 ) <D^-rn 

mm&mwv, mitt & z t &#tK t v^w^M^t^^i^-M^mm. 

(16) thlflfi£ftMfl^ (4) - (6) ©^fn^©7^X 

(17) b hJMM^ HTLV-1 S sia.m^^mmX'$> Z> , (16) © b 

(18) b hMaM^^Kl'&if b7c, (1 6 ) £7cte (1 7 ) Ob 

(19) (16) ~ (18) ©Vifn^CT^X^ffl^TlaJI^^Ti 
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(20) (4) ~ (6) GD^-fn^GD^x \z k bmmmm^^m-r 

(2 1) k t-JIIMj&# HTLV-1 &jk?n&%:MmT*$>Z>. (16) (2^ 

(22) k hMJi^fflBS^^^XO^^^^ffi-r^^ (20) (2 
1 ) (D#& 0 

(2 3) -7^D7 7- y hOk°7^^^-<;l/7 l «^!9T*a<, T hD 

Mvt> (T iMiifttt) t fflM&feftistz (4) ~ 

(6) ©Vif n^CT^XT^?), ^'(JV^l^^fJW^X, 

(2 4) HIV T$>Z>s (2 3)©')^J^i^ ; EfJK , )7 0 

(2 5) ^ HTLV-1 T & £ > (2 3) CD t> -f )V X & %£ ^ =f )\> V 

(26) (23) ~ (25) ©x"?7^ffl^TK!)'fiV^^^^^U 

(27) (3) ~ (6) £>-x"}7.£ffl^T, NOG 

(28) NOG fcMMJ&(D£i*i4^fR]± Ltc%L&?F±^ V 
7. £f£tt}-T£ (3) ~ (6) 

1 . *¥£W (O^ V X (D^ffi 

^7. £ B ©t^X £M b^SHf £ Z. t £ T -5 ; 

A : NOD/Shi *W 7>\z C. B-17-scid 7^7^IL^ffit§ u 1 1' i D If 

B : -f>^-D-r^>2 S^&r ilfif y^7DM/fcT97. 
A£>v£;U;::fctf£ NOD/Shi -?0 7>^<D C. B-17-scid v^^OSL^ 
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@e«U Sif C^aof mX\Z, Cross Intercross fe\z& Z>mis3£ 
IB (Inbred Strains in Biomedical Research, M. F. W. Fes t ing, 1979, I 
SBN 0-333-23809-5. The Macmillan Press, London and Basingstoke) 
\Z$i^, C. B-17-scid x"77 t NOD/Shi v >7 7 £ £3£SEb, -t©FlV7 
7 l*I±£Mi-£I2 bT^fc F2 v »7 7 <0 ifo ?f * © ^ n :7 >J > * £ $J 
5£b, &tBT#&^ x"7 7 ^SS'J-r^c d "7 7 NOD/Shi 7^ 

7i^Etl>. £ (DWift* 9 l°m_h£i 9 oi b (Cross Intercross *t o 

i^. NOD/Shi v<77:fe«fctf C.B-17-scid 7»)7ttSl:0*^ l/7iS 

7^7 <h HU, #J;Uf , 2^^|0^# NOD/Shi-scid v 

«7 7 NOD-scid <h fcP? (#F^¥ 9-94040 ^&$B) 9. d 

fe-e^^o ft, NOD/Shi v<7 7 43 J: U NOD/Shi-scid ~? V 7. \Z-D^T\Z, 

B (D~W7> \Z%>tfZ>^ — n-f 2 r & (IL-2Rr) 

l^fcfl IWIM^^. (Capecchi, M. R. , Altering the genome by 

homologous recombination, Science, (1989) 244, 1288-1292) \z$£ V* , 

^tsmmmfc^t* EsmmcDmmx-m^m^t^m. m es m^^m^f 

, iiH 1 29/SV 707©yyA7^f^7'J-)5^k h <Z> 
IL-2R r cDNA £ 7" □ — 7* £ b T V7 7 IL-2R r £ ^ tf lS fc"? 7 □ — > £ 
#g{t b, Ii7D->0^ IL-2Rr 8. 6kb<Z>*^£©$rJt£ 

IL-2R CDXi7 V > 7 i 8 t (D M 13 ^ :t ^ > fflJtt -(5 ^ & 5! f & PM 
Cl-neo # D A ^IAb> * fcx^ y > 8 ^ 6 Ikb mtitz. 3' #J{d i?7f'J 

ymm-k mfc?*mw?z>o husb^^ ^-^nm^^ b, em 
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es mm ix io 7 ®tc«m^?L&T-i»A-r£o ^o^t. G4i8 ^^tsmmmco 

*~T?ttm&)mm7LZ&ZLtc ES t> a - >£®iR b (PCR £ fete It If 
T5SK)> & ES £ □— >£ C57BL/6 V «7 * CD E £i IIS fc & A bfc^, 

xv^'giz.&m-rz. c <o &wt o z t> e> ± * n * ^ ^ ^ o * & 

W\Z C57BL/6 7, <h3£SBT3 iliEioT, ^MiSffl^ ^ tc feji b IL 
-2R r KO ^ ^ □ v 7 £ # 3 £ £ T # & = 

(IL-2Rr) J y Z 7-7 h^^Xlil It&A# btffl ^Tfc«fc < , £3 
lfc7[)X^ltl/T, 0!IAkf> IL-2Rr KO V ^ 7. (W^fBlB t£ S tm 

^t^^E^«s^#:B&w^atJS5 • ft&ftm] «fc t)f^aisnfc-r>^-o-f^ 

>2§§#:ri (IL-2Rr) S y 9 7 O hT^T, (Ohbo K, Suda T. Hash 
iyama M , Modulation of hematopoies is in mice with a truncated 
mutant of the in ter 1 eukin-2 receptor gamma chain. Blood 1 9 96 ; 87 
(3) : 956-67) ) ft* IL-2RrK0 x"77te, ft ffl M T? * £ # IC t& S 

©titckoT, ^«E»*fflSAe>((BJ) H^K^^^^F^m) cdK4£# 

mm\z'&%\<D^m, mx\t. ±m<Dmv3zm\z'&\,^ -?ts.t>% nod/siu- 

scid x"7 7 £ IL-2RrK0 T^^i^^IBb, -^CD Fl ^i77& NOD/Shi- 
sc id 7^7, ICM b^IBf £ utdii] ^iT'tl). 

T^S^tS^HiitS. ^^BJCO^OX^NOG^^^ (NOG ^ 9 7> • N 
OD/Shi-scid, re null ^ *7 7 ; NOD/Shi-sc id, 1L-2R r chain-/-T >7 
7, ; NOD/Shi-scid, I L -2R ( r c) nu " ^ O 7 £ ) tlt§. 

n7 7"-5?fi&«fca*»5!b. NK M£7cte NK ?5f ^i^lT^Slg© 
t h*ffijfiL¥=K3») &»Abfc*£r* #E NK Jni^^S £ % b fc^Sfc co ftgg 
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MM 1 *#»Sft&^). #£E<BV£;*«18ttaBfl&£>tltlfc^£: 

HTLV-l ^^(Dmm^y'Jl^OT.omiL. h h^Jri#:CDf^M^fiJffiT^ £ 
8~ 12 3ISp£> & <D2W£ U I***, ^5£te£n&l* 0 

t h^iNBflsy ^ -fe-r m&m z. t \z& x> m* (Dfemnomm 
thMiTi/t-r^cDiitt, ^mwo^v \z, th^ifi^f 

£ CD34 ittiSStbT^it^u ttfTr^Zo 

# ^mmizw-mts^T, ixio 4 ~ix lo^mm* v^xcd^mi*)^ 
&mmi£\zimM&&m u^^^* ©**iifiu mm, #tt, j& 

J3£^©&K£§;fr<biiilBJI££lElJKb> ^©IStaH^iA« 
FACS (Fluorescence-activated cell sorter) £ ffl V>Tfli^ £ Z t \Z <fc 0 
&m\sfcMffo<D#fc£m'<Z> Z. t**T?€r*. £ ©Refill Si 
(£>trCiCT-#- <h lift, #«BliaicMB*r £ % <E> £ IT CD34, TSfflflSfC 
li1-|)t)(0tlT CD3,CD4vCD8^>B«BHafclW3i-r S %>G>fc LT CDIO. 
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CD19, Bla Sffl J© K M "I" S % V> £ IT CD5 WM^MKW 

^-T^^O^bT CD33 ^«iNflfla»cK31f £ fc©<t bt CDllc m. U 
>A^±^^H®1-^> fc© £ IT CD45 |,7^D77-^CI!lltSfe 
©ibTCDlla, CDllb^> NK m Jfe \Z mm? Z> % <D £ b T CD56 m , if 
UHfl&fcMjI-rSfcOtbT CD38 ^ Jlii/hSCHItSfcCtl/t CD4 1 
^Jfil^^gl^f S h(D £ LTtf U D y * U >A 

*fe> lsIiRbfc«lllia^&©^>^ — 7xD>, -T>^-o-r^>, TNFa 
^©1t-r h#-f>©g££ ELISA #Kl«fc 9 $J5£-T £ £ £ Kid: o T fc, # 

m © 3Hb £ m*< z> c: t # & . 

e>*$Ht©k yi&MM^mw. b> ^ e> tciiPiJRbfe^^*fflj3S^*^w 

*BJ3S<7)?JIA<£>& Vi|SfiS<D^ k h#*BIII&£:*Sfc:f§5 £ t S. Ml 

*tK: «): tK < £ feM^ 99%^±> 99. 7%£X±<D k h 3$ 

*IBliaS:^SIltd<-e#*. fi^©^ y X \Z&\,*T\Z, 2 ^ttJTl^ 
*J ^ T ft o & , 2js:^BJ©v^XT« 2 m & fi A * JBIttl* ffi %> pJ |g £ 

<6(c k h \zi&m?Z>Z\ t^UHT&S b, £fck b#*IIIi!&fc:*3fc3H5 : ? 
^iAb, *^0J© 7^7 fc#*S IT, ill^t^rttckOk h^i 

^TpJtHT*S. JLdT-JBV^&fc^t UTi^H 7j/y>T7$ 

(ada) ^afififtwut ADAas^^T&s^tf^ns. ^ne© 
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3. #58 91© V«j7 7. *m V^fc b h #L#©g£ 

h £ # 3 £ £ # & . *%W<D-W X\z±j&<d\i b&ni&Z&m 

it, nous, b mmmvft&m^mm&ftit • igms-ersa^ *^>^« 

V^fclhh T ID ft, B lfflft#©fti$&S*IHft£#*ibT^£*#F»3l;: 
£*£i±£> £ <h Kick h h^*^I4t#5t h^^SiW^^Jt 

(c: & ■£> „ 

Z. £ «fc 0 ttttJRfc^-T 5 t h*ri#:4o J: tf«#E# Iffl IIS * 

^-CD^^tt-fbfcffi ViSH fiJ-&^/jN$ jgHtrtk 

h B^flSifc^^fflViTcy^^-^^— * 9 i>mm~T?mm-?nit£ v>„ * 

0 Bfc* bT& < CDd«a* b V^o 

(ebv) ict ^T^K^m^, ssii&if m^siBft iiM&-rz> znz&zm 

m&&&miZ£ DflMtb, iix^Sr^^bO^S^^^^'SJ^^ b h trifle 

#l;Lta\ fc b M*»nft & S^-l" £> £ £ «fc ?> *7 

#;*flsftTJi&5Sb, khii^ttSTO^^iSCt^tf 5. £ © 
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ED-40515 H, MT-K TL-Oml m<D HTLV-1 S ifa^ &5kMti&WmtfmW £ n 
£fc> t bOJSam^^m mm <7) ^ # $ lc ^0 9 £«J A, T ^ M f& Jt £ 

•t &z\ t-&< mm&mm-? & z\ <t ^ ? ,^tr, jf^&T^i*^ 

^T^S^-T & 21 <t7^M£ bV* 0 K IIS #J (D ^ s^£El&b 7c 

b^oM£^*fibfc*j^ i& m p*i ^ £> i£ ^ ^ -effi^z&^^^n, 
htlv-1 mmz^ir'&UBiT\z&mi'fcw i '&. 2 mmT-mm&j&i&z 
n. n m wis mm =t 7 s fr-? v xzi&m iz it tti-T %> z\ e 

-T&:b-£, fg f?J3 © ^ 1^77, fw t h t?< )VX&mPk b "5 

fi£ 3fc <D ^ ^ X T . -7/7 D77-vti^1"5 M h D h° ^ ^ 
(M-tropic) ^-r;i/7,0D^cD^m^"5Jfg"e*^^:^, # f£ 0J © v ? 7, £ 
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m T MKl^Sfc-r £ HIV. HTLV-l m<D T h o t: 7 (T-tropic) C -f 
;v 7. © H m "SJ fig IC & o o 

#jAfc£, ix io 7 ~ix io 8 (73 1 h *ffi&mmmfo**&m<D'W *mert 

Ht4U, RB«fcRW~»^ TCID H © HIY fcfc«k tK b 
h8Bfl&£ HIV tfmmVtz. HIV ^ItxH^^^lS Z. £#T^*>. HIV 
©JSsSm, P 24 fi§ttlHIJ&4£eD HIV $x!S©56Sl*}§aiJc«im-rs n 

HIVOf^^DtC, HTLV-l £Jg3l£l3r£ ZL £\Z£ X> , HTLV-l «R Ife^E 

#3B§BK:<fc Offl-^nfc^H^E^JH&^^ffl^T, HIV. HTLV-l ^ © in 
vivo £$5ttSiS5i8lfll© ; 0F35£fT'5 £ ^fc^^JV^l^fef 

6 . nog ^vx&m^rzmmMM±M&<Dfa±i,tz'?iyx<Dftii! l 

*mW(D NOG ~W 7.&m «k 9 SffiiS«£*tt©ft± bfcV^^ 

^fftllt^clt^tf 5. 0!f*.fc£, NOG Y^Zil^OX©^^ 

hGM-CSF ^ hSCF «?) ^*At^ ^ 1 1 ioT i 0 IliIII§4f 
14 CD ft ± L T^X^^WTSIi # T? £ *> . W A (J , 
Pro. Natl. Acad. Sci. USA 77 : 7380-7384, 1980 (Djjfem o T , _tfE3t 

X £f£fcH NOG ^^7 7 £3£iE-f & £ t id«fc DtSli 

@llt N0G^£*£f£H3T£fc&©Mb^gE©$Elll&£5STo 
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B2H, cd34 m^mm^^mvrz nog xt-v-?? x*ffijk\z&v 

*>t h CD45 BttSDIiatt h CD41 »ttlfflj&<0# A&<&&BtWfc8l#<£:^ 

m 3 a, CD34 m&mmz&mvtz nog ^oxTcti, u$ jut-© cd45 

El 4 te> NOG ~? O 7* t & 2 microglobul in deficient NOD-SCID V 7. 
(NOD/LtSz-scid, ]8 2b nu 1 1 -7 O 7 ) © Jt^H^fc^ ^T©T O Xlfcffi 
sk^p(D CD45 B&te«MI&©J*3s£^*r. 

m 5 o n zntzmmm-ev nk M&ctim^iH 

J&© FACS /^->^^t. 

h^x^XtiS5|nj»TT?©l7--f h;!7-f>©>g£*£ EL ISA TtfcfcB Lfcjg 

0 7 te. NOG 43«fctf NOD/LtSz-scid, 3 2m null V ^ 43 £ NK |£ 

0 t h CD34 M&mm<D 2 «fc 7JC 3 #S *t*7 O X © #Si 

li^th CD45 TSfcfebfc FACS O^f^^t. 

B9ltkh CD34 G§MJ&£# A Lfc NOG T ^ 7 fl^JK T © t MfflflS© 

@ 1 Oft, t h CD34 Bi'MJ&^^A bfc NOG T £ T.Bfcf&T? © t MlBflS 

mi 1 It k h CD34 Btt*BJiaS:»A bfc NOG ^ ^7 7. WHET © t h$ffl^ 

0 1 2ltbh CD34 »tttfflflS*^Abfc N0G^^7fl$KT©t MB J® 

©£*£$Mt£3*-r. 

Bl 3tt,kh CD34 »teffllIIS£#A U N0GvS7*5k*8jfiL-C©t h *ffi 

m<D^mt fritter-to 

H14tt,hh CD34 Htt$H)fe£#A Lfc NOG T^XfiTOk h*ffll!§ 
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Ml 5 NOG ~? V X 1Z & ft Z> t htrC#;B^tg^7iN-r„ 

@1 6lt ^ 7> C LM-2-JCK &m VfrWi<Dmmmj&&7X't° 

* (NOG 7^7) CDf^SL K^tf* fc:fett£>Sa*IHIia£*te©&fcr*5«fc 
(NOG x"?*) ©f£§g 

NK ^S^^^$-frfc#^^^^^^^^7,^#^7i6e>fc, (&) 
Ifc^^^ffl^HftT'ltit btl^ NOD/Shi-scid ^^7, (B*^I/7K.K.* 
e, fe A ^ pj) (8 M^) IC. WW^ffcS ()R:Jt*^g^^£#:|£#|)^fi« • 

-*V7> (IL-2RrK0 T^X) (8 MSM £ Bl L 3£ SB T £ Z\£\Z&-oX, IL-2R 
r ^ Sitter ^iAtfc Flv^X^^IL/c. Fl IL-2 
RrllfiTOiAli, PCR T-iliLT^ffitS £ £ \Z «fc 0 fig 

Hbfco *#:«J^«^ ^"T Fl ^^XOBBJSefc D^UbfcJlil^ IOOmL ^ 
£ DNA Sib fcfcttHH (MagEx tract or, T0Y0B0 *fcffil) 0 DNA ffi b 7c „ 
Z\<D DNA1. 5/iL IC. 23. 5 jit L <D 1. 5mM MgCl 2 . 0. 4mM dNTP & J: X$ 25pmol 

<d 2-ty h (D??^ V — (m&moimfeizfcymy 0 ^ ^ v— pi t pi 1 1 © 

-fey K ^m^^^J^t-^lc^Inl PI £ PI I O-fey h £rffl l>7c) £^tf PC 

r Mtif?££«pb, il-2Rt Mji^^©^^^<t^^M t ^f-y^-r^ PCR 

PI: 5' -CTGCTCAGAATGATGCCTCCAATTCC-3' (iB^iJS-^ 1 ) 

PII : 5' -CCTGCGTGCAATCCATCTTGTTCAAT-3' (@B^J#-§-2) 

PHI: 5' -GATCCAGATTGCCAAGGTGAGTAG-3* ( IS 3 ) 

(PCRi#ipS^#) 
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94<CT 5 ft<DDummWik. 94*C "C l^,55tT 1^, 72*0 7? 1 # £ 1 

>r ^ ;u t 30~35 i^-r d7 jnus 72 < ct- io ft mm bfc„ 

±ib pcr e>nfc pcr mm* 2% 7 # n — *y ^^-emm^ffiifc^ 

bfc 0 660bp> 3£J£S!TW:*?J 350bp OV-l X<D A > K ifim 

(M b5£I2) 

IL-2Rr it*f5^£3l Atfc Fl NOD/Shi-scid 
<h3£lET £ £ <h £ J; 9 F2 "7 ^X £=f#fc„ ^ 6(3 F2 T^ZTOf 
g IL-2Rr mmfc : ¥-<DMA*-tftmffi.\z&L&V. fr-oskffitpoftmifu 

>&mmfimftm&;\z£. v&m-rz z. t\z & o > il-2r?-s!» 

fe^£^b, *^ scid jtte^£$*^T-&&-?^X<B#:£3lSU bfc. 

_bf3^ r>X<0#£ NOD/Shi-scid ^ 7. \zmn^t>^X, %hfttzM 
ft <Do IL-2Rr &i&fc=P&$i-? 2> fe® £ £ £ 1~ NOD/Shi-scid T $ 

* £3£I2 b fee 

)^±<Dm b3£IE£'>& < t 9 mfir 5 £ £ Id <fc 0 , NOG (NOG) "7 £ * £ 
fEttibfc El 1 ICtkI - ) . IL-2Rr iiitfe^«X|g^fe^± 

(C^STcfe.ai^^^tC IL-2Rr KO ~W ^ZfemTZ d i^tiT*^. 
(2) NOG x"^77. iC*5tt*Sffi«fflJia^*tt©*ftW 

±flB2fcE£ J: Vm^tlfz. NOG *0^l^i7^^T 
&<2> NOD/Shi-scid T-)Xi^ffi^T, :n 6 © v £ X ^ © MM *kM 

<D (trC IL-2 £ ffi^E / ? U — J- frIMt) 

ffi IL-2 3 IB^/ * P-^-;VtrC# D - > TM jS 1) « > *B5*^ 

|S¥gB©$3Sg;£#jgfc:«k 0 f^^$ n (Tanaka T, Tsudo M, Karasuyama 
H £ , A novel monoclonal antibody against murine IL-2Receptor be 
ta-chain. Characterizat i on of receptor expression in normal lym 
phoid cells and EL-4 cells. J Immunol 199 1 ; 147 (7) : 2222-8) > £ 
n&/W 6f£filbfc. AffcftHcte, KA-f^'J 

LB/cA-nu T^XfcMISrtK-S-b, {-OftlMftOtt^J; OSSbfc. 
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Z. (DtfiWZ:, NOD/Shi-scid 7-^7. 5 EE (8~ 1 2 3! SpK NOG "7 ^ 7 3 E (8 
~l23I^){r, Y^lEifet) 1 mg "To IK lESrt &^b tJt# 
bT,N0G 7^ 4E (8~12SS«) (C i&zK £ & b 7c 0 

#£>fl£: t h5fc*8Jto¥«J|t 1X10 7 {@£, TM/3 1 2 B@©±IBv 



s£ 1 

StNKtri#: (TMjSl) # NOD/Shi-scid •^T.fc £tf NOG T$ *fcfc 











thmm% 








(xi0 6 ft #fi) 


HLA+ 


hCD4+ 


hCD8+ 


NOD/Shi-scid 


+ 


5 


4.8 
(2. 77-6. 8) 


41. 1 
(4. 2-65) 


ND 


ND 


NOG 


+ 


3 


11. 1 
(8. 3-15. 0) 


61.9 
(47. 4-74. 6) 


19.8 


28.2 




4 


11.2 
(7. 9-20) 


63.3 
(51. 4-69. 7) 


34.3 


25.9 



m i \z7jk?%&mfr e>, t h*w*w^iAifc nog T^^ttt, 
^*© tmj3i mm-? v * titmisT . mtt&mwm l t h m® t m m <d 
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© (in!7->7 d-GMl trite) 

NOG £Zf NOD/Shi-scid ^^0 7. & m HT, Z.lnt><D~W 

7,^<d t hm^jk^^mmo^m^^tnY ->y d-gmi (agmd 
it^) m^tmmxm k.k. , 014-09801) A&i*#<D*§gf;:o^Ti« 

5fef, ^ 2 K^T J; 5 bfe NOG (8~ 12 m&) &£Zf N 

OD/Shi-scid -7^^ (8—12 HI*) K 2. 4 Gy ©X*«rJlR»Ufc. ^ 

ne>©v^7.tc, s#atu}w-7^x lE^feo 20 # l ©^7 d-gmi 

iri#:^ 400m L <D PBS ^bfct)©^S4lfc. £ , #C # # i£ *1 83 
CD7!)X[g2t, 5, 6, 10. 1 1, 15, 16 # CD T ^ 7, ) £ S ^ £ J3I ^ 

k h mmsk CD34 IH4i®JJS«,^^7^^&#^:7H^>^-i'Ti:DSlXb 
fcflg ^Jfii^ £> Ficoll-Hypaque J* » 5s >k K £ D m^^^^lx b> $ <b \z D 
ynabeads M-450 CD34 3$£.T$ DETACHaBEAD CD34 (Dynal As, Oslo, Norwa 
y) lz& oT, CD34 m^Mffo* ttMV (Ueda T, TsujiK, YoshinoH£, 
Expansion of human NOD/SCID -repopulat ing cells by stem cell fac 
tor, Flk2/F 1 1 3 ligand, thrombopoie t in, IL-6, and soluble IL-6 re 
ceptor. I Clin Invest 2000; 105 (7) : 1013-21) o 

±fBT-#£>nfck hP^]fiiE&5fc CD34 H'MJIS lx 10 5 fiS:^7y 7 □ 
-GMl^C#^#a^{CV^77.<Z)m#MJ;0^Abfeo 

k hl^^ifa** CD34 » t£ iSffl M <D S # ^ e» 4ll1ii:7')^^^j}l, 
5fc*8 ifiL £ i« L , m^^4>©t: MBJIS (CD45+)*5 «fc££:£ifiL*£> t 
(CD41+) *7 O — U--f h'J ViTfrfcij U> K £ D , k Mffl 
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^ 2 K: as 5, t hlfift* CD34 llteM A L 7c NOG V 

fi£5fe©in;7 ~>7 D-GM1 # « ^ £ * £ ik&VX, ©ii/t&M 

(3) NOG^A&JB t h #*IBfla © 7 v %k<Dm±L 
*W7s\Z> NOD/Shi-scid i V X *s «fc tfifcfg W © NOG Ttf^&ja^fc. 
kMli (CB) ^e>I®bfc CD34 RB & «B & © lx 10 S M£ 2. 4 Gy © 

3fc*gjfiu *tt, ©k b3M£ FACS T«l«rUfc. 

8 ilM^©^^© CD45 E§ 44 M © J£ > NOG 37%T, 
NOD/Shi-scid *7#*T?fcJ: 7% T? & o 7c„ fttTfli^n^n 65%43cfcl£ 
20%7?^o 7c o K^Ti^^'JXAICi&D^T, NOG 7^XT(^ 3 

&mtzmm : &m^(Dttiki$m#> e> nfc -tf&Tte, t b cD33+#ii«ffl^, 

CD19+B £ffl)&> CD3+T CD56+NK ^BB ^! . CD41a+E^:^$fflJ3S-fe J; Z$if U 

n 7 * U > A+^jfo5£^Ha6 £> tifco $ £> l:, piJfcgEV* Z £ Ic, WIStB 
j&enfckh T MMfe'Pfcfr o 7c#*\ Ji$Bi-e« CD4+/CD8- T 3« , 
CD4-/CD8+T HI IB 35 «fc CD4+/CD8+T ffl €> nfc. £©;i<hte, t: 

^ n x £ # 7c ie # a © * © m m & m £ m © w £ \z m w sk & # tz. = 

if jiHA/^'J >ftbT§#U, D 24 PSIB£Jll*9l;:EAT©iftfEte J: 

CD34 »tt»IIIS*Mfcte&T©«fc "5 JcbTffo 7c. U > ft; b IW «r jfo. 
« >J >K««^3S^ai7K (Phosphate buffered saline) 5*© S'JI&Jli 
ifcffi (Fetal Bovine Serum) £jgi?fcfg«*fck:T 2 ft^&J&LfcSK Ficoll 
^ffl ^T#«3*^^«t bfc. bfcm^^tt Dynal ft© Dynabeads (iS 
SO M-450 CD34 SrJB^T CD34 BttlDJfi fc*fi<k Ufc. Dynal ft© 

Ji^iOTfeS^, 2%«} vife fit 7 > (Bovine Serum 
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Albumin) t^i>sst fu^A^t^'J >mmm^m^^7K* m ^xm 

m*t* 4X lOVmL <B»£fc:fSSEb&. £ < mnislt Bynabeads CD34 
m#&T&m lmL Zbtz. r> IOOmL ta PL, *±T30^W, *g*nb&#£>£j& 
£-frfc„ ilfito-ify bSr^J&bfc Beads * ffl l^T HJJR b fc 0 £g 

V^TD-tf y h^iJ^lTU^ Beads (3 Detachabead (ffitt) CD34 £&>g 
iJD*. 37*01? SIP b&** b 15 ^S^$t&. CD34 HMJ&te Beads to 
Zmm-t Zfctb* I5§ffl^TBeads<D^^iSL> CD34 fift&ft!IJ& £ % 

&m\z\$ SPF (specific pathogen free) ©IfTT^ W£ tlfc 8~ 12 
MiS <£> NOD/Shi-scid ^,NOG T «2 7. 43 «fc Zf NOD/LtSz-scid, 3 2m nul 1 

Sfi! © & *?J fill o TfOW£ tlTio 

tu 2 ^CDJtKOUKTtt^-n-^n 1. 2Gy ©3tf >*7» (^5f >*7-fe;i/ 137 Cs) 
£ 2 EBBS* b, ^^7 1 Efcog- \Q75m<D CD34 Hft&SIB M £ JSH« «k D 
tttbfc, NOD/Shi-scid ^ ^ X Iz ~D V> T te^fil it M t ^fit^: 11 B *5 # 
l:lErti:lri7v7 □ GM1 irE#: (fnSfcfcfiH) £ 200 m g b 7c „ 

NOG ~? O 7 h NOD/LtSz-scid, /3 2m nul 1 V 7, CD It 4ft HffcT JbfB 
£H«fcM#K:l.2Gy©#>^»£2ISi!SI*b&©-5 CD34 4 7J 

&m'&<D'? 1 7 7 \zy&ftn&\Z. ~>> 732mg/L ^JD^.T, 

7,tem-zntzmm\zjL-7-)imm<D±. mmmmm<k o*«jfii& 

<b, SjfiibfcjfliatttiS-fe^ EDTA-2Na lc + ^^fnb, £ T £ S Jfc 

life. 50~100mL lcMjia©iri#^Jn A, 4tT30»WR^$ 

iir&SK FACS Jgfl¥M (Beckton Dickinson It) fcffl V>T*jfiu @£b, FACS 

Calibur (Beckton Dickinson It) ^Ti&i]£ b » *tt« WIK©*!^ 

«SS«llttBtCT-7^7.^^L^b7c^S^llS#, »IH £ Sx D fcb b , 5%<^~> 
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«l*f fcffi Vifc^iflctt, £r[ k h CD45FITC ia-ffc , fit k N CD10PE iritt , *rC 
k h CD33PE ta#, Si k h CD3PE tri#\ b h CD34PE fitfls, tat h CD41PE 
trift: (Beckton Dickinson), ft b h CD38PC5 irE-fc , in k h CD56PC5 in-ffc , 
tab h CD19PC5 ( Immuno t ech), ifi^^X CD45APC, in v £ 7. CD41FITC 
iji# (BD Pharmingen) T? & o 7c 0 

T^7;*+gjfiif{C^^^k h CD45 IB & SO A3 £ k h CD41 IHtjfflJiaoJt 

m (%) tmft& (/wd <Dm&* 41**1: 12 a**x?w^fc (0 2 a 

43ct^02B)o H2A*cttXBI2B C*tt* 5 , NOG V ^7 7, 43 V> X , 

#fl, iiTl^iCt h CD45 l^«IB)&(DJ«£P^7> <h d ^ NOG ^ V X 
T#ttfc*^»tt*fc3j*bfc (B3). 

NOG t NOD/LtSz-scid, £ 2m null ~? V 7. <D Vd&mmT? V X 

5fc*8jfef»K: 4ott<5 k h CD45 »tt*IBJia©l»ttJpS:P8^fc (0 4). 04 1: 
NOG ^r^Ts fc&^T NOD/LtSz-scid, j3 2m nul 1 7 «fc t> 
iSV^b hMBi'&^Sr^L, k h *IBJ&© \zm fix ^ fc . 

mmm 2 nog -7 -7 NKMtt&^rjc+r-f h#-r >m£fc*5fr*am»ii 
*mm<D nog 7>)7 c 10- — 1 2 3a§&) ©at 3 m. nod/sih t^xic 

C. B-17-scid v^7£Mb3£IBbT#e>ft7c NOD/Shi-scid ^ 7. (10 — 
12 MB) (DM 4 E*5«k tf&t 4 tz.bX$\z NOD/LtSz-scid. j3 2m null 
-^7> (£fctt, nulljB 2m(null)N0D/LtSz-SCID, /3 2 m S^D^D^U 
>^tB NOD/SCID x"2 7> t fetfS ; Jackson ffl$cffi © Dr. Shultz, L. D. 
^CiD^i TKollet 0, Peled A, Byk T <~> , beta2 microglobul in- 
deficient (0 2m (nul 1) ) NOD/SHI-SCID mice are excellent recipients 
for studying human stem cell function. Blood 2000 ; 95 (10) : 3 102-5J ) 

uo-12 mm) <omi m&£ztffi 2 m&m ^TE*T®t&w&fT -o fc„ 
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NOD/Shi-scid ^ V 7 iZ tri 7 > 7 o GM1 ffift ( a AGM) T'jSlIt, M 
V — ^ — (Magnetic cell sorter, MACS) CDllc in W, m t£ iffl fl& 

(mwmMti,Tmxz>) zmixVfco mm\zmmm NOD/Ltsz-scid, i3 

2m null tOX^J:^ NOG "7^7 i D , fl«)& £ IhI iR b 0 £*i £> ii« 
Oi^toT, FACSfi?#f £{£b7co d(D4S©SIHflg^^Ii¥: 
N0Gv«7 7 (3 E) ; IMI S : aAGM MB NOD/Shi-scid -7«7 7 ($12 
E), aAGM NOD/Shi-scid *T "7 7 (3 E) & £ZtakGM mW'&. 2 £> 
lc CDllc £R£3cb7c NOD/Shi-scid ^<7 7 ( 3 EE ) ; % III t¥ . 
NOD/LtSz-scid, /3 2m null ^ 7 (4 E) <D 3mizfttf, lx lOVml 

in RPMI-1640 l;i§$Sb^<7> 100^1 ^-)iM:An, iionf'JJ 
^/ir-f hyx^T, (Listeria monocytogenes, LM) Jtl HC T? f ij $c b T i& 
»b7c (Triplicate Tiltfc). LM « 10"Uni ts/mL 1? $> Z> (D T\ &m 
miz RPMI-1640 T 2X 10 7 Uni ts/mL <h/^^J:-5iC^SRbTffiV^ 0 ^(D^, 

LM^mio© fccD&fcrjm t vt m^rc 0 24 mr$W:iz±mmm.EusAT* ifn- 

r & £ <D *r-i h * >* £ 31 ^ b 7c o 

JM 1C & & 17-7*^7 ^7 (#13 CDllc, CDllb) £ FACS TjStbfe. 

Ti&fflJfe^-^-iibTFITCSIfife CD3, NK 5lfflJ&-7-77 -cLTt:t5 1 > 
mm Pan NK (DX 5) , v ^ n 7 r - ^ & J: v - # - t IT, FITC 

^li CDllc, PE«* CDllb Sfflt^fc. 

£7c, NOG, C.B-17-scid, NOD/Shi-scid & =fc ZS NOD/LtSz-sc id, /3 2m 
nullx"77 (10~12iS«) TCDNKI£&£, 51 Cr SISS NK ^^"14 YAC-1 ffli 

m&mmi,, 5i cr mm YAc-i mm^m^ (Ditm-vm^mmhrc. 37t:, 

# <7 >^-TfJj^b7co NK^1±«TIBO#^^T^$n^o 

&mi&mtfem&) xiooo 

la 5 a 43 &tfm 5B ic^mm^v^x <t d # zntzm mm<o facs 
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— > ^itc 

NKIHiatt* NOD/Shi-scid & £Zf NOD/LtSz-scid, 0 2m nul 1 "7 ^ * *T? 
^itl^nfco L^bx R7*>7D GM1 tfitt&ffitt NOD/Shi-scid -7 ^ X 43 
itf NOG Ttf;*Ttt£<tftHJT#£:jfct>fc. f^iJ|T-*-T 

CDllc PJtt$ffl^«@feTlS*{3 dtl^T© 7>?X^ ^tffi^tlfcc 
ft 7 >>T o GM1 ffi&mmn NOD/Shi-scid ©Ilt*-X 

fc«fc s cdiic »ttaM&©i$*tt&&55£-c&s £ nfc. 

06 A, 06B:fe«fctfEI6C £±SBJM)&© LM iilTTOt^ h * -f > 
ELISA TttffiUfcfe**SbT^5. tfET P GM1 fcfam 
MM NOD/Shi-scid & «k U NOD/Lt Sz-sc id, j8 2m null v £ 7, 1? tt IFNr 

omiktfimisb 5n«t«b ,nog T^^-ctti <&a«T£&v>;i<t> 

fitT ->T o GM1 ftttftgAaB NOD/Shi-scid v ^7,^ & CDllc MmMM&ffi 

its :t «k o t, nog 7-57 1 mmtz ifnt ©14*jb» s>*i& < & 

C. B-17-scid T^7,tlt^bT, NOD/Shi-scid T^xttt NKSttCi 
3!a*KJt> £>ftfc#. NOG X <h NOD/Lt Sz-sc id, 0 2m nu 1 1 T ^> 7, T 
NK«44«±< ggti> & ft 

&Ui (D £ <h £> , NOG T^^U J;^ NOD/Lt Sz-sc id, j32mnullV7 7, 
Til, NKS14**^< l^LTt^ £ ttfiJi tfto fee t^b, FACS 
# #r <D m « ^ S , NOG "7 £ X T NK I JS ^ ^ L T ^ 5 d s , 
NOD/LtSz-scid, j8 2m null T^XTtt NKiBa«#at§^, NKffitt** 
i^LT^§ # ifl^iftofc. 

3=7c> NOG 7^7T s ^ft ^n^W^flSit-f h * -f >g£<D$5IK:te$ 

NOD/LtSz-scid, /3 2m null v^XTIJ, -t © FACS *s £ tf+f-f h * -?* > 
S4/t^->}i$i7v'7n GM1 Ja^^MS NOD/Shi-scid ^ £ X £ ««H 

mM\%jE'%7:& £ Z. hifiW £ frX~& o fee 
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IgflAk h&BM<D&-E,Mmm*WiPiT Z>tz&\z nog w x\zm 

^M^mm^^m b, 2^, 3 yK&m<D^vs&®>mistz. e 

CD34 B§ tt M AS £ Ficoll-Hypaque (Lymphoprep, 1. 077±0. 001 g/ml ; 
Nycomed, Oslo, Norway) &m l^Tm^M CD34 m&MJ&ttmti 
? A (MACS, Miltenyi Biotec. Glodbach, Germany) £ ffi Tift b 0 
CD34 ©MS 96±3%T^ofc. 

l/>^^^c;i/X^^ ^-pCS-CG \$ CMP ^P^E-^-^i 0 GFP iH-fS^f- 

#£*ifc„ TPO, SCF. Flk-2/Fl t-3 U # > hMFL) £^ n^tl 50ng/mL ^ 
*S ifii « ig *fe StemPro TM-34SFM (Gibco BRL) fctiwJfil CD34 BH±iiM 
£ 24 PtPpltS^^ m^m^. 1/ ^ CS-CG £ M0I30 Tf 5 P^PM^ 

$i±7c (Kawada H et al.. Exp. Hematol. 27:904-915, 1 999) o t<D'& 

iis^^^L^o^fi^hD-^iis hess-5 \zmm<Dmm.m 

5 Bfl^^^tiet^ffofc (Oki M et al., Exp. Hematol. In 
press. 2001) . 

7 mti®<D NOD/Shi-scid X \z 3Gy HBtffb* 3 X 1 0 5 fiO © *S« K «fc t) if 
ffi^itfcite^ 3SAiiM£IIi!« £ D^Abfco 6 M'& IZ ~? O 7, «M*!B 
JJ&©^®3nlI£fl?#T b, 1X10 7 ;IM£MI* NOG V X IZ&misfc (2# 

^*i)o 6 ii^fc^i«©fl?*f ix io 1 mm* mm nog t^t, 

«bfc (3&^4fi) 0 6 lit: ra«©*«f -o 7c„ 

^tSifCli ©#P*ftt FACSCalibur (Bee ton Di ckinson) £ m ^ T fir o . 
ffi ffl b & iff # « FITC «l li irt t h CD45 (T-200) , PE U 1$ tfi b h 
CD2 (39C1. 5KCD3 (UCHT1KCD4 (SK3) , CD14 (LeuM3) >CD19 (4G7) ,CD20 (2H7) , 
CD33(WM53), CD4KP2), CD56 (N90 1) *3 «k ZS # U 3 7 * y > (glycophorin 
A) (KC16) t) . Vi-Ttxt) Becton Dickinson <fc 0 lAlfc. 

CD34 m&fflte^omfc^m 40±5% (n=5) T&o tzo 1 "A. 2 
#U 3 V X^mmM& t h CD45 Tlfe'febfc FACS C^S^@8 
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NOD-scid x"}X£fiJffi bfcif^lcte 2 ^t^Tli^ nJH&Tte 
o (Guenechea G et al. , Nature Immunol, 2. 75-82, 2001) cfc 

NOG -t^X (8 2. 5Gy, NOD/Shi-scid v £ x (811$) « 3. 5Gy 

temmiZIz X) XV) ~? if y hH-XTJIStfc CD34+3S 

J3S~lX10 6 ^#ffli^l*l^^*lb7c:o JUfcttfctt, W^jfock D MNC * Ficoll 
£/BV>T#ffilbfl!:gK CD34+iffl £ MACS immunomagne t ic separation 
system (Miltenyl Biotec, Glodach, Germany) \Z «fc X> M b fc . CD34+ 
UBIIStt FACS 0 97%'&±<D*fiffiT?&* H t^HEtfct, 5£*SfcLffll> 

i&IStt)K:BB««]feb* MNC #Si£: Ficoll HiD^fct, mft«ttb& 
CD45> CD 1 9, CD3 -f* (Becton Dickinson, San Jose, CA) T^feb, 

t h ij >^#©s«j£& CD45 bm, t MM<Dm&%tn^n 

myt^mvrc cdi9, cd3 ic <t d , facs -cassgbfe. 

»Dl&f&<£§r8!lb, fcS&ftJfifls: (Becton Dickinson, San Jose, CA) "C 

ifeix> ±&<onmtiMtnt.mm. facs ta ofl**fb&. 

i$t 6 b 8 mffi ^tn.m^n^- b^ e 

tLTil DNP-KLH V>fc. 100 m g/EE <0 DNP-KLH &*WLik7 )V 5. ~ =l*? 
A (ALUM) ^7i?aA>hi:UTlfirt}:^gtfc. 2 iB Pd 3T £ fl? 1SS 
©&£E£fTV^ It^IKU ELI SA 0 JrE#*B£«!lJfc b fc. 
CKOBSflD, ELISA fct&TO.ta lebTfTofc. 

96well Zf V- V lath IGs (ICN, Aurora. Ohio) * DNP-KLH T 

25 



WO 02/43477 



PCT/JP01/09401 



n-T4 >#V1t&. 3%BSA T"7*D y * >tf b> 8fci£LfcgK =S£fRbfc 

h h IgM *fc«:ia t h IgG t 7 £ □ — ^-;PJn;#: (Phermingen, San Diego, 
CA) £«nLfc 0 37*C2 B#H£J&$-frfc&* #fc#L, 7k'y>fb^-t 

^->^--tf *»inb, Sift l B#WRjfcSii:fc. yu-- h £fti£bfcm, 

TMB *fr** s s#—V. EIAgff+y hi£*£ (Bio-Rad Laboratories, USA) 
ZmtiUV, Sift 30 10KHC1 TKJSffifc V, 450nm<D©7£ 

(i) m&ihmm cM4mm<D&m£nmj&<D®m 

NOG ^£X©l»#ifiL$*JifflJj&^*l&(&fc h CD45+M OfiJ£- teo V^x tt, 
4 31&l$, m#.-&ffiM-Vte t h CD45 OlJ^)JS«'>l/^o*5^ 12 iS£* 
»Kl3fc& T *Bfl§©iiJn©fiJ-&^jil< & t) , ^nilftotk h CD45 <om& 
hMMVtc>b(Dtfmmt£ntc (ig3) . U**X NOD/Shi-scid 5fc*gifo.lc 
*^T«, CCDJ: "5fc T lffllfi<3Diajnfc«fc* CD45 + <Df!l^©^;!jD«-^ 
««§n&*^&. £ © NOG «, 14 i® ^T-Sfe GVHD L 

75: o o 
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(2) NOG V^XlC&ttS t mmftitiz-D^x 

a. mm ft t mm^it\z-o^x 

09 A, 0 9B, Ell OA 4oJ; 1 0 B \zmi&PW T m M 5Mb A $> — > 
£^Lyc 0 ElK^Tcfc?^ £ <E>^ X ^^ViTfl6|^l*lT CD3 
^3MfcL, ^ne.O$ffl^Hai#<Dfl&lJKfe?) hu/m-RTOC K£oT*&fcii 
Snfct>©£H=»fc* CD4/CD8 DN (Double negative) , DP (Double 
positive) , SP (Single pos i t i ve) £ ^ *£lfim 1 1 ft V> b 13 Ittt 
fd-eoo — IB** CDla-lowT^fl^id^Tfifc^UTVi^ Z. ttfyf;2nfe e Jftfig 

mm&\* i~2xio 6 513? <d 7s m&w&#. <vm 1/100 ^ 

CD5i*M;i> NOD/Shi-scid IdiS^T t>H£l2 tlfctfi* f ©i^HI b < {£ 
<, 8/28 (28. 6X) fc© fcfcfb* NOG Y-)XT"B, 7/7 (100%) X & o 

7c. 

mil A, m 1 1 B, EI12A, H! 1 2 B^ Bl 1 3AiJ;^01 3BC, £ 

mmmx t ^HBS^Mb^m^^ nfc V7 x viT> cd3 m^m 

m&mm-ztitzo cne>« cd4/cds m^mmmx$>K) , flfeiJ3£i*ix5Mbu 

7c © £ ^ pJ f & 14 # ^ m £ ti 7c o 

(3) NOG Ic&tt^ B MMttik\Z~D V>T 

A. B ^IBBait ^iz:^ h^^tco^X 

£ 7c> 0 1 4A^ii;Hl 4BH, 1tfiitfflJ&4 , <7>BilBJ]£^\ CD5 £315! 
-r^>f'J'&t3 0ViT^U7Co #ft4 , XW:, CD5 (D V> fc> *$> £ B 1 a SB m <D 
5Mbte7Cii IT^ <bi\ CD19 IgM IH4«7)SHJ^SI^M^X$>o7ic 

£7c, Ctie>CD IgM high ©*BflS^«^ CD20 £5B3gLTV>fc. ClOY^ 
7#i!-Zr©fc: h B M^^bfc^ l^Tte, <m \z mft & 2 tltefr -d fz. <, 
d NOD/Shi-scid ^ ^ 7 \z & 3 B MSMb fc 43 T =fe mm $ tl 

z>z\tx$>v). &m<D&n t^z. e> n&„ 

B. B Mllia^O^T 

Ell 3 A£>£^EI 1 3V\z^mx<D %mm<D FACS A 0 ^ — b7co 
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B SB Jfe estate NOD/Shi-scid iifhEgifr L ri> L & # 5 * B$ 

feD, #fto^^A^-><t^#^n^«iai$nfco l^l, igM n# 
m^ommwh 20%nm&Liti-£nT& o > Bia ami&©#a**fcffi$n 

(4) NOG -7^7^^*5^SJfE#^^ffi^O^T 
^CDx"^^{C,Kl^<hbT DNP-KLH £t£-^b, SBSWfc: IgM*5«fc IgG 
mftm±M : &WfeV1t. -^©i^^> ial^^^^W IgM :fe«fctf IgG inHC^ 
Hft IgM & 3 D&Hi2ft&. T «ffl US # J» » R 5* 48 

(01 5 A, 01 5B 33«fcl£0 1 5C) . 01 5A, Bl 5B J:tf@ 1 5 C 
fcte, #il (BM) (0 1 5 B) , *«Jil (PBSC) (0 1 5 C) E& f& CD34+;HBfl& 

&m-?v*(DU%:hmm\z.?3kvrzo ctie>T«, igM & 

NOD/Sh i-sc id ^^X&cfctfNOG^^&^lK BALB/cAJc 1 -nu v r> x ( ^ 
l/7<ti3A^) &<i:tf C. B-17/Icr-scid ^ ^ X (^l/7<i:DA?) £ ffl 

7>)7(lilt^WStbT, ilkhlSliit, LM-2-JCK V* 
fe„ LM-2-JCK tt, 13 M<Dlzfe&m<D U >/\ 0 3£3£ U >A°ffi^ t>m±L b> 3* 
- F7-5X^OI^IlilTi^^tlT^-&Iil^TS§. LM-2JCK 
T ^QBSJaH CD4 33 <k t£ CD5 & %£M~fT & * h ^ tb m (D M m*n B 

ftUfefcOSfli^fc. ffift& F-10 (GIBCO BRL) 

ii LT*miissK*B$ft§*§fc. mmm* <D&mm vmmte h 
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(gibo brl) »6fc«k 0 m>t>'&. mmrnrn* ixio T *3«fctf 1 

O 7.<Dffi&m&TlZ 25 y->?<9§+£tttt/c lmL -> 'J >i?%m^T 0. lmL 
£Abfco ®JIM<E>&A^ 1 mmm\zMm(D±% $ £#S£$J5e b 
7c o ixi0 6 ^^*ib, ffiSl#*# < fto tifem'& 21 B @ Id, -TOZ&m 

m & A* y 7 # y V > LM-2-JCK <D^fil'l£<D»^£*4 

IB b 7c » 

* 4 











ffl«lft a) 


NOG 


10"6 


21 B 


10/10(100%) 


3.97±2.10b) 


NOD/Shi-scid 


10~6 


21 B 


10/10(100%) 


1.34±0.77 


C.B-17/Icr-scid 


10^6 


21 B 


8/10(80%) 


1.21 ±1.06 


NOG 


10~5 


<9il 


8/8(100%) c) 


n.t 


NOD/Shi-scid 


10~5 


Oil 


5/10(50%) 


n.t 


C.B-17/Icr-scid 


10^5 


<m 


0/10(0%) 


n.t 



a) R$m*&tt21 BmzfflZZhtz, ¥^±SD(g)T^to 

b) NOD/Shi-scidtC.B-17/Icr-scid-e P <0.05(t1tl)r^H3f)^EftbtLl)o 

c) NOD/Shi-scid(p<0.05)tC.B-17/Icr-scid(p<0.01)^^l^Etobtl-5(x2^^) o 
n.t : ISgjLTl^ 

IX 10 6 ©llTtt NOG ~? 7 L NOD/Shi-scid T X Kl & V> Tt 
ODJJIJI^^* b 7c, C. B-17/Icr-scid W: o 7c « 

£*l 6 ©*»5T<0j»«©£*f35fcJ: 1 X 10 5 &m<D t # «4> b, <c < 
C. B-17/Icr-scid T-«^^T(D^«^ XT'ffi5»it5i^li^$ tl^^-p 7c 0 

1 X 10 B ^^P#(Dffi5KcD^5ifil^^ EI 1 6l£^b7Co 

NOG V^XtDJMtiMteffc© 2 ^iHlt^ioT^fc. 

NOG -7^7^ tc43tt§ 21 B £>©sp^Jffi«#:*Ste. NOD/Shi-scid £ * <h 
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C. B-17/Icr-scid <D m B ©¥i3ffi« ft-? ft 2. 89 mt. 3. 97 ffiFT 

Student t \Z & ^ X ft fc&ififr <d ft7c (p<0. 001) . 
NOD/Shi-scid ^£*te£»b&]l«&© 21 B&©¥^#«£: 

c. B-n/icr-scid \z ±m v ftmm <d m b ow-^i^m t om\zu^ mm\t 
m #> e> ft & ^ o 7c o 

Hljifeffil 6 NOG HIV J8^7*;U^©fll:fl[ 

nog v ^fc hiv mm^^jvmomiL&m* © hiv v^t 

£ Lilt NOG &m ^7c„ lt$x<Dtc® C. B-17-scid ^ K7 

7 £ NOD/Shi V ^ 7. ©M ^ a. - $ > h V £ 7. OI b3SIE «fc D 1^. Buf£SH 
$ ftfc NOD/Shi-scid ^ ^ 7 & ffi V>7c. 
ifcffl bfc HIV-1 tex-f XK©tuH3IMi$J: *9#IS££ftDNA^ni-> 
2 ft 7c ? U 7 7 - *J £ T $19 m \Z £ ft 3 JRFL -)^JUT^5. 

env V3 Z. © JRFL V 4 )V7, gp4lcDT^tfc GFPjtfc^£ 

#Abfc GFP-HIV-1 £JS^?Co 

(1) k hfifiSS^^itfcT^^© (hu-PBL-NOG V 7) <DWm 
NOG "7^7 \Z-mm-W7 mtc 0 lxl0 7 P©|l|S£^ffl©|l?J:§:£^lg£*# 

TcIE^tA ©fiJliLk b#^S£ (peripheral blood lymphocyte (PBL) ) £ 
KfirtSibfc. Jfctfcfc IL-2Rr «#IEflrfc NOD/Shi-scid *7 ? 7, \Z n b 

f — e> © pbl b/t. 

(2) 707^0 HIV-l ©i!§^: 

PBLfgffi^ 6Bat:7-)7l: 1, 0OOTCID 5o © tf-f SrJKJKfl K Jgffi b 

fee ^-r;i/Xii^^ 2M§K:^^*£4a#b, ngftfcfflfiiis&'&tfift* 

£[HJiKb, ^-©^©t: FACS fcTj?tiibfc. £ 7c, fl«£ti§§{±} 

( 3 ) ^S^W^W 
IHIti^^^: HE Sfefib, $ £> &C, t h CD3, CD4, CD8, HIV-lp24 trt 

$ ftT U£> ABC fetejp*., EPOS Envision t tik&m ^ 7c . 
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m. 5 



t hPBMC^ANOG-70X"eO>HIV-1 ^Hi£ 
£ TM 0 1 PBL 

PBL^IS £8PBL160mL 4.37 x10 8 Sfeffljfe 
V^Xiafc^xlo'^lflS 
K"7— A 

NOGVt?X 14E(6" 6E * 8E) 

JRFL M-tropic 3E & 

NL4-3 T-tropic 3EE 

JRCSF M-tropic 3E £ 

NLCSFV3EGFP M-tropic 2E ? 

MOCK 3 EE £ 



!^§fe13Bi 









%HLA 


%CD4 


%CD8 


p24 




xlO 4 ! 


mm. 










1 . Mock 














I** 




75 


67.7 


21.4 


56.4 








510 


71.8 


13.8 


45.5 




PBL 




430 


77.9 


16.8 


49.9 


0 


2. Mock 


















130 


67.6 


14.8 


60.5 








698 


63.3 


12.7 


49.2 




PBL 




86 


66.6 


11.6 


55.5 


0 


3. Mock 














BI7K 




110 


62.3 


36.4 


44.2 








434 


61.3 


20.9 


45.2 




PBL 




93 


34.7 


20.6 


44.7 


0 


4. JRFL 














BI7K 




152 


75.5 


1.7 


53.9 








335 


54.6 


2.8 


64.6 




PBL 




210 


42.8 


2.1 


77.3 


3,090 


5. JRFL 


6" 












as* 




220 


75.8 


1.8 


57 








12 


75.8 


1.65 


79.6 




PBL 




870 


81.1 


1.8 


77.9 


5,445 


6. JRFL 


o" 












II** 




178 


36.3 


1.79 


54.1 




HSR 




418 


65.3 


1.1 


74.4 




PBL 




65 


33.1 


1.72 


75.6 


1,961 
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t hPBMC^ANOG-7^^T5(7)HIV-1 ^^H^(2) 





fern 


%HLA %CD4 


%CD8 


p24 


xiO*i 


mm 










7. NL4-3 ] 












120 
14 


7.6 
FACS&L 


S3. /I 


74.1 




PBL 2*L 












8. NL4-3 <f 














84 


75.5 


1.43 


45.7 






465 


53 


1.64 


60.0 




PBL 


26 


11.3 


4.59 


49.3 


118 


9. NL4-3 














110 


8.1 


9.33 


80 6 

Uv.U 






17 


14.8 


19.1 


23 5 




PBL 


3 


0.6 


13.0 


27.8 


n 


NL4-3 3E 










10. JRCSF £ 














320 


29.9 


0.77 


93.7 




mm 


230 


67 


1.85 


74.9 




PBL 


49 


33.7 


0.48 


71.7 


3,132 


11. JRCSF ? 












US* 


63 


68.5 


3.18 


41.6 






390 


68.7 


3.58 


85.8 




PBL 


121 


2.9 


4.5 


31.5 


4,180 


12. JRCSF £ 


mm 


ii> 










110 


15.2 


23.0 


62.4 






380 


14.5 


2.98 


89.8 




PBL 


110 


44.7 


2.06 


89.4 


864 


1 3.NLCSFV3EFFP # 


fi^K<!:PBLC0GFP+liO. 1%J£TF 






43 


72.5 


2.26 


69.8 






250 


50.8 


0.77 


67.7 




PBL 


124 


76.5 


5.07 


63.3 


271 


1 4.NLCSFV3EGFP £ 


BlTK B^MPBL(DGFP+li0.2~0.3%mT 




110 


44.3 


6.36 


76.3 






560 


2.7 


23.3 


44.4 




PBL 


127 


3.4 


5.26 


84.2 


114 
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fc h CD3 UttM^Cte^ 5>tMc NOD/Shi-sc id T 7 0 NOG T V 7. K & 
lUt hfflM'&teW t>fr\Z&frr> Tzo FACS K «fc £ $J ^ T * © t h 

CD4 »«■ annate 3 ^ IX 10 7 <H£i.±T&^ fe„ 

NOD/Shi-scid CD4 KB & 80113 S £ ^ £ & ffi £ tlT , 

CD8 Pt£$HJi§#M5<h^«HTabo7Co M izE <£> MM M \Z 43 T \Z 
NOD/Shi-scid ^ V 7,\~ WM]&<0#tt>*Wm-* Z>~? V * IL-2 Uir:/^- 
13 &K:2**r *#t# (TM/3 -i) 5mg) £ fc h PBL 3 B 

3S£fT&o < © CD4 & fctf K: CD8 t h *BI il& # 5£ * f 

NOD/Shi-scid T^X^SCk MJiStJ; D =b NOG k h 3« 

tetfeffisftfc. 2 e> k gfp &5%m-rz> mv mm-? y x iz & \zm z & 

\Z GFP ^SttiJfi^KIKd: e> KlfizK * KtfcfcB 3 nfc, ;i/ X ifi & SHU US 
ifcttW lc NOD/Shi-scid T^^K^ttS^niD^d^fc. 
^jj7 NOG Vifc HTLV-1 S §fe 5* ;V 16 © fit 3£ 

NOG -7^7, HTLV-1 Sito#iEl3 5fe3ffl)&tfc-r& ; 5> MT-2 *fflfl&£-7^7X&fc. 
«3 2x 10 7 M#*t Ufcc 

m-WXlz HTLVJte^^KSSft bTV>**>5*>*tJ--if > y hffit PCR 
n & ODiHHfla«-r^T Tax ^ >/1i> M^^^ bTVifc 0 fib, $j|*jk:te« 
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